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Abstract

Background: As small-bowel adenocarcinoma (SBA) is scarce, no standard systemic regimen in metastatic disease has
been defined.

Objective: To obtain insights into the use and effects of palliative chemotherapy in patients with metastatic SBA in a
population-based setting.

Methods: Data from the Netherlands Cancer Registry of patients with metastatic SBA between 2007 and 2016 were used
(n=522). For patients treated with palliative chemotherapy, differences in treatment regimens and survival were evaluated.
Results: Palliative chemotherapy was received by 38% of patients (n=199). First-line combination chemotherapy was
administered to 80% of patients, mainly CAPOX/FOLFOX. Single-agent chemotherapy mostly consisted of capecitabine.
Second-line treatment, mostly irinotecan-based (58%), was prescribed to 27% of patients. Age 70 years or older was an
adverse predictive factor for receiving first-line combination chemotherapy (odds ratio (OR) 0.2, 95% confidence interval (Cl)
0.08-0.62) and second-line therapy (OR 0.3, 95% Cl 0.10-0.72). Median overall survival with palliative chemotherapy was
9.3 months, compared with 3.0 months without. In subanalyses, patients who received only first-line treatment had a
median overall survival of 5.6 and 7.0 months after single-agent and combination chemotherapy, respectively.
Conclusion: A minority of patients were treated with palliative chemotherapy. First-line treatment consisted predominantly
of oxaliplatin-based combination chemotherapy, whereas second-line treatment was mainly irinotecan-based. Population-
based median overall survival for selected patients treated with chemotherapy amounted to nine months.
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Key points
1. Summarise the established knowledge on this subject:

e Small-bowel adenocarcinoma (SBA) is scarce, comprising only less than 5% of all gastrointestinal
tumours. Owing to its rarity, the role of palliative chemotherapy in patients with metastatic disease
in daily practice has not been well established.

e Several phase II trials and retrospective studies showed that palliative chemotherapy could prolong
overall survival in patients with metastatic SBA, but a standard systemic regimen has not been defined.
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2. Significant and/or new findings of this study:

e Palliative chemotherapy is received by only a minority of 38% of patients with synchronous metastases

of SBA.

e First-line palliative chemotherapy mainly consisted of CAPOX/FOLFOX, whereas second-line chemo-

therapy was mostly irinotecan-based.

e Population-based median overall survival with palliative chemotherapy was nine months, compared

with three months with best supportive care.

e In subanalyses, patients who received only first-line treatment had a median overall survival of 5.6 and
7.0 months after single-agent and combination chemotherapy, respectively.

Introduction

Small-bowel adenocarcinoma (SBA) is a rare gastro-
intestinal tumour, accounting for only 2% to 3% of all
malignant digestive tumours. In SBA patients, meta-
static disease is a common phenomenon, as approxi-
mately 30% to 40% of patients presents with
synchronous metastases."* It has been hypothesised
that these high metastatic rates are caused by nonspecific
and atypical symptoms in patients and the lack of simple
and reliable diagnostic tools to reach the small bowel.
The prognosis of patients with metastatic SBA is poor,
with a reported overall survival of four to 11 months.*
Due to the rarity of the disease, most data on pallia-
tive chemotherapy in SBA are derived from phase 11
trials and retrospective series of mainly high-volume or
tertiary medical centres.’ ’ These studies have demon-
strated that chemotherapy prolongs overall survival in
patients with metastatic SBA.*'> However, in the
absence of randomised controlled trials, a standard che-
motherapeutical regimen has not been defined. Patients
are usually treated with chemotherapeutical regimens
which have been extrapolated from other gastrointes-
tinal cancers. Several studies have demonstrated that
combination chemotherapy consisting of a fluoropyrimi-
dine and platinum compound seems to have the most
beneficial effect on survival, with median overall survival
rates ranging between 14 and 18 months.*7'>1*15 Ag a
result, a frontline regimen of platinum-based combin-
ation chemotherapy has been suggested.”'
Population-based data, which reflect daily practice
and could be of help for clinicians to guide treatment
decisions, are currently lacking. As large prospective clin-
ical studies and randomised controlled trials are virtually
impossible to conduct because of the rarity of SBA, this
population-based study was performed to provide insight
into daily-based chemotherapeutical treatment and its
results in patients with synchronous metastatic SBA.

Material and methods
Data collection

Data were obtained from the population-based
Netherlands Cancer Registry (NCR). The nationwide

NCR covers all nearly 17 million inhabitants of the
Netherlands and collects data on all newly diagnosed
malignancies. Primary source of notification is the
automated nationwide pathological archive (PALGA),
accompanied by data from the National Registry of
Hospital Discharge Diagnoses. Information on patient
and tumour characteristics, diagnosis and treatment
were routinely collected from medical records by spe-
cially trained administrators. In the NCR, the primary
tumour stage was determined based on the tumour-
node-metastasis (TNM) classification. In case the
pathological TNM stage was missing, the clinical
TNM stage was used. The anatomical site of the pri-
mary tumour and its metastases were recorded accord-
ing to the third version of the International
Classification of Diseases for Oncology (ICD-O).

For the present study, additional data were retrospect-
ively collected by registry clerks of the NCR on systemic
treatment regimens for patients treated with palliative
chemotherapy for synchronous metastases of SBA
(ICD-O code C17) diagnosed between 2007 and 2016.
Synchronous metastases were defined as metastases diag-
nosed within three months after initial SBA diagnosis.
Additional data comprised information on first-,
second- and third-line systemic treatment regimens,
including details and duration of chemotherapeutical
and targeted agents. First-line systemic treatment was
defined as the initial therapy with chemotherapeutical
and/or targeted agents. If one of the agents of the initial
therapy was discontinued, while other drug(s) were con-
tinued, it was still regarded as first-line treatment.
Second- and third-line systemic treatment was defined
as the adoption of a different treatment regimen, mostly
because of failure of first-line therapy or unacceptable
toxicities. In case of a rechallenge of a chemotherapeutical
and/or targeted agent within three months or after main-
tenance therapy, we defined the therapy to be a next-line
treatment. If the rechallenge occurred after three months,
without maintenance therapy, the therapy was classified
as the same-line treatment.

Statistical analysis

Descriptive statistics were used to describe patient and
tumour characteristics of the study population.
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Differences in patient- and tumour characteristics
between the treated and nontreated patients were ana-
lysed with a two-sided chi-squared test. In all analyses
concerning palliative chemotherapy, only the patients
receiving palliative chemotherapy with a known treat-
ment regimen were included. First-, second- and third-
line systemic treatment regimens were categorised
according to the administrated number of chemothera-
peutical agents into single-agent chemotherapy and com-
bination chemotherapy, apart from the additional
administration of targeted agents. Time to progression
from the start of first- to start of second-line treatment
and second- to third-line treatment was calculated and
presented in months. Differences in time to progression
from first- to second-line treatment between the patients
receiving single-agent chemotherapy and combination
chemotherapy were evaluated with the Wilcoxon rank-
sum test. Univariable logistic regression, including the
95% confidence interval (CI), was used to assess the
independent influence of all patients and clinical charac-
teristics on the probability of receiving second-line treat-
ment. If univariable analyses tended towards statistical
significance (p <0.20), the probability of receiving
second-line treatment corrected for these potential prog-
nostic factors was afterwards calculated with multivari-
able regression analyses. For the odds of receiving
first-line combination chemotherapy, only multivariable
logistic regression analyses were run.

Overall survival was calculated on mortality of any
cause. Overall survival time was defined as the time
from date of diagnosis to death or last follow-up
date. Patients who were lost to follow-up, emigrated
or still alive at 1 February 2018 were censored.
Overall survival was estimated with the log-rank test
and Kaplan-Meier analyses. Median overall survival
was presented in months, with its corresponding 95%
ClIs. The median overall survival of treated patients was
compared with patients receiving only best supportive
care. Multivariable Cox proportional-hazards regres-
sion analyses were performed to identify prognostic
factors for overall survival in patients treated with pal-
liative chemotherapy. Hazard ratios (HRs) were pre-
sented with their corresponding 95% Cls.

The statistical package SAS Statistical Software
(version 9.4, SAS Institute, Cary, NC, USA) was used
to analyse the data. A two-sided p value of p < 0.05 was
considered as statistically significant for all statistical
tests.

Results
Patients

A total of 522 patients were diagnosed with synchron-
ous metastases of SBA between 2007 and 2016, of

whom 199 patients (38%) received palliative systemic
treatment. Multiple patient- and tumour characteristics
differed between the treated patients and the nontreated
patients, as shown in Table 1. Patients treated with
chemotherapy were significantly younger, with a
median age of 63 years, compared with 72 years for
nontreated patients (p <0.0001). A nonsignificant
trend was observed with respect to primary tumour
site, as relatively more patients with a distal tumour
received systemic treatment than patients with a pri-
mary duodenal tumour (p=0.10). Patients with a
higher metastatic tumour load were treated more fre-
quently than patients with solitary metastases
(p <0.001), which was not affected by the potential
influence of surgical resection of metastatic sites
among the different subgroups (p=0.53). Over time,
the percentage of patients treated with chemotherapy
remained stable at 35% to 40%. Among treated
patients, the exact treatment regimen was known in
187 patients (94%). Only these patients were included
for all further analyses concerning palliative
chemotherapy.

In patients receiving palliative chemotherapy, the pri-
mary tumour was mainly located in the duodenum
(60%), followed by the jejunum (20%) and ileum
(12%). Patients presented with liver and peritoneal
metastases in 63% and 36% of the cases, respectively.
In 40% of patients multiple metastatic sites were diag-
nosed. Only two patients were diagnosed with Lynch syn-
drome. In 66 patients (35%) palliative interventions were
performed, including surgical bypass and stenting, mostly
in patients with a primary duodenal tumour (79%).

Chemotherapy regimens

The first-line chemotherapy regimens were mainly
based on fluoropyrimidines (5-fluorouracil and capeci-
tabine) and oxaliplatin (Figure 1). Combination
chemotherapy was prescribed to 80% of patients, of
whom 97% received an oxaliplatin-based doublet or
triplet regimen, including capecitabine (CAPOX,
n=091), 5-fluorouracil (FOLFOX, n=29) or epirubicin
with capecitabine (EOX, n=2). Single-agent chemo-
therapy was administered to 20% of patients, consist-
ing of fluoropyrimidines in 92% of cases, mainly
capecitabine (n=32). The targeted agent bevacizumab
was prescribed to 13% of patients (n=25), most fre-
quently in addition to combination chemotherapy.
Other nonfrequently used first-line treatment regimens
included epirubicin, cisplatin and capecitabine (ECC,
n=2), carboplatin with paclitaxel (n=2), capecitabine
with irinotecan (CAPIRI, n=1) and oxaliplatin (n=2)
or irinotecan monotherapy (n=1).

Logistic regression showed significant differences
between the prescription of single-agent chemotherapy
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Table 1. General characteristics of the total patient population according to palliative chemotherapy treatment (n=522) and of patients
treated with palliative chemotherapy according to first-line chemotherapy regimen (n=187).

Palliative chemotherapy

First-line treatment

Single-agent Combination
Yes No chemotherapy chemotherapy
(n=199) (n=323) (n=37) (n=150)
N (%) N (%) p value N (%) N (%) p value
Sex
Male 102 (51.3) 163 (50.5) 0.86 21 (56.8) 77 (51.3) 0.55
Female 97 (48.7) 160 (49.5) 16 (43.2) 73 (48.7)
Age (years)
<60 71 (35.7) 54 (16.7) <0.0001 9 (24.3) 59 (39.3) <0.01
60-69 71 (35.7) 89 (27.5) 10 (27.0) 57 (38.0)
>70 57 (28.6) 180 (55.7) 18 (48.7) 34 (22.7)
Period
2007-2010 64 (32.2) 113 (35.0) 0.21 21 (56.8) 37 (24.7) <0.001
2011-2013 64 (32.2) 115 (35.6) 10 (27.0) 53 (35.3)
2014-2016 71 (42.8) 95 (29.4) 6 (16.2) 60 (40.0)
Location primary tumour
Duodenum 119 (59.8) 226 (70.0) 0.10 24 (64.9) 88 (58.7) 0.86
Jejunum 39 (19.6) 42 (13.0) 7 (18.9) 31 (20.7)
lleum 24 (12.1) 32 (9.9) 3 (8.1) 20 (13.3)
NOS 17 (8.5) 23 (7.1) 3 (8.1) 11 (7.3)
Number of affected metastatic sites
1 122 (61.3) 241 (74.6) <0.001 21 (56.8) 91 (60.7) 0.12
2 46 (23.1) 61 (18.9) 13 (35.1) 32 (21.3)
>3 31 (15.6) 21 (6.5) 3 (8.1) 27 (18.0)

NOS: not otherwise specified.
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Figure 1. Prescribed chemotherapeutic regimens according to combination chemotherapy and single-agent chemotherapy in first-,
second- and third-line treatment in metastatic small-bowel adenocarcinoma.
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Table 2. General characteristics and multivariable logistic regression modelling the odds of patients receiving combination therapy in
first-line treatment (left) and general characteristics, univariable logistic regression and multivariable logistic regression modelling the
odds of receiving second-line treatment compared with patients receiving first-line treatment (right).

Combination Multivariable Univariable  Multivariable
chemotherapy logistic Second-line logistic logistic
in first-line regression treatment regression regression
(n=187) N (%) OR (95% Cl) N (%) p value OR (95% Cl)
Sex
Male 77 (78.6) 1.00  Reference 30 (30.6) 0.21
Female 73 (82.0) 1.28 (0.57-2.88) 20 (22.5)
Age (years)
<60 59 (86.8) 1.00 Reference 25 (36.8) 0.01 1.00 Reference
60-69 57 (85.0) 0.87 (0.31-2.49) 19 (28.4) 0.77 (0.36-1.62)
>70 34 (65.4) 0.22  (0.08-0.62) 6 (11.5) 0.26  (0.10-0.72)
Period
2007-2010 37 (63.8) 1.00  Reference 18 (31.0) 0.15 1.00  Reference
2011-2013 53 (84.1) 272 (1.08-6.86) 20 (31.7) 0.94  (0.42-2.11)
2014-2016 60 (90.9) 7.28  (2.47-21.45) 12 (18.2) 0.49  (0.20-1.17)
Location primary tumour
Duodenum 88 (78.6) 1.00 Reference 28 (25.0) 0.69
Jejunum 31 (81.6) 1.31 (0.44-3.89) 13 (34.2)
lleum 20 (87.0) 2.17 (0.55-8.58) 6 (26.1)
NOS 11 (78.6) 1.00 (0.21-4.77) 3 (21.4)
Number of affected metastatic sites
1 91 (81.3) 1.00 Reference 25 (22.3) 0.10 1.00 Reference
2 32 (71.1) 0.47 (0.18-1.20) 14 (31.1) 1.57 (0.70-3.52)
>3 27 (90.0) 1.49 (0.36-6.17) 12 (40.0) 2.25 (0.91-5.57)
First-line chemotherapy
Single-agent 10 (27.0) 0.96
Combination 40 (26.7)

Cl: confidence interval; NOS: not otherwise specified; OR: odds ratio.

and combination chemotherapy in first-line treatment
(Table 2). Combination chemotherapy was less fre-
quently administered to elderly patients (>70 years)
and in the first time period (2007-2010).

Second-line systemic therapy was received by only
27% of patients (n=>50), mostly consisting of single-
agent chemotherapy (58%) (Figure 1). Irinotecan was
administered as a single-agent in 69% of patients
(n=20). Patients treated with combination chemother-
apy, received an oxaliplatin-based (n=12) or an irino-
tecan-based (n=9) regimen with either capecitabine
(CAPOX/CAPIRI) or S5-fluorouracil (FOLFOX/
FOLFIRI). In seven patients who received a second-
line oxaliplatin-based regimen, a rechallenge after use
of oxaliplatin-based combination chemotherapy in
first-line occurred. Epidermal growth factor receptor
monotherapy was administered to two patients. In
eight patients, bevacizumab was prescribed in addition
to second-line chemotherapy.

Logistic regression analysis identified advanced age
(=70 years) to be inversely associated with the receipt
of second-line treatment (OR 0.26, 95% CI 0.10-0.72)
(Table 2).

Third-line systemic therapy was received by 11
patients (6%). Most third-line regimens were irinote-
can-based (n = 8), consisting of irinotecan monotherapy
(n=3) or combination therapy of a fluoropyrimidine
with irinotecan (CAPIRI/FOLFIRI, n=3) (Figure 1).
The targeted agent panitumumab was used in four
patients (36%), either as monotherapy (n=2) or in
combination with irinotecan (n=2).

Survival

The median overall survival for patients treated with
palliative chemotherapy and a known systemic treat-
ment regimen was 9.3 months, with a one-year survival
rate of 39%. Patients receiving only best supportive



Legué et al.

1385

care had a median overall survival of 3.0 months, with a
one-year survival rate of 17%. In patients receiving
only first-line treatment, the median overall survival
of patients receiving single-agent chemotherapy was
5.6 months, compared with 7.0 months with combin-
ation chemotherapy, with one-year survival rates
of 22% and 29%, respectively. The median time to
progression from first- to second-line therapy was
7.7 months, which did not significantly differ between
the single-agent chemotherapy and combination
chemotherapy groups (p =0.82).

Patients receiving second-line systemic therapy had a
significant higher median overall survival, compared
with those who received only first-line therapy, with
observed median overall survival times of 15.2 and
6.8 months, respectively (p < 0.0001). In the 11 patients
receiving third-line treatment, a median overall survival
of 28.4 months was noted. Among this subgroup of
patients, five out of 11 had a rechallenge of CAPOX/
FOLFOX (n=4) or capecitabine monotherapy (n=1)
in second-line treatment. The median time to progres-
sion from second- to third-line systemic therapy was
9.8 months.

Multivariable survival analyses showed, after adjust-
ment for different patient- and clinical characteristics,
including use of second-line and third-line therapy, that
patients with jejunal tumours (HR 0.51, 95% CI 0.33—
0.79) and those who received second-line systemic ther-
apy (HR 0.42, 95% CI 0.29-0.63) had a higher overall
survival (Table 3).

Discussion

This population-based study aimed to provide insight into
the community-based use of palliative chemotherapy in
patients with synchronous metastases of SBA. Palliative
chemotherapy was administered to 38% of patients with
metastatic disease. The vast majority of treated patients
received an oxaliplatin-based combination regimen in
first-line treatment with CAPOX/FOLFOX. Second-line
therapy was administered to only 27% of patients, with
mainly irinotecan monotherapy.

In first-line treatment, combination chemotherapy
with mainly an oxaliplatin-containing regimen was
most often prescribed, analogous to gastric cancer
and colorectal cancer (CRC), for which fluoropyrimi-
dines and platinum derivatives are the backbone of pal-
liative chemotherapy.'”'® In the present study, only a
small minority of patients with a primary duodenal
tumour were classically treated as gastric cancer with
triplet chemotherapy as ECC or EOX, probably as it
was historically thought that duodenal tumours behave
more like gastric cancer, whereas distal tumours share
more similarities with CRC.® In recent years, several
studies conducted on the efficacy of chemotherapy

Table 3. Multivariable survival analyses for patients treated with
palliative chemotherapy in synchronous metastatic small-bowel
adenocarcinoma (n=187).

Crude median
overall survival

(months) HR (95% Cl)

Sex

Male 9.3 1.00  (Reference)

Female 9.3 0.88  (0.63-1.21)
Age (years)

<60 8.6 1.00  (Reference)

60-69 10.7 1.03 (0.70-1.51)

>70 8.3 0.87  (0.57-1.33)
Period

2007-2010 10.5 1.00  (Reference)

2011-2013 10.7 1.00 (0.68-1.46)

2014-2016 6.5 1.06 (0.72-1.57)
Location primary tumour

Duodenum 8.2 1.00  (Reference)

Jejunum 13.2 0.51  (0.33-0.78)

lleum 11.5 0.65 (0.40-1.05)

NOS 5.8 1.41 (0.78-2.57)
Number of affected metastatic sites

1 8.8 1.00  (Reference)

2 10.0 0.98 (0.67-1.45)

>3 7.8 1.31 (0.82-2.10)
Lines of chemotherapy

First line 6.8 1.00  (Reference)

Second line 15.2 0.42  (0.29-0.63)

Third line 28.4 0.67 (0.33-1.36)

Cl: confidence interval; HR: hazard ratio; NOS: not otherwise specified.

in advanced gastric cancer have favoured the use of
oxaliplatin over cisplatin in terms of its toxicity profile
and its noninferiority in overall survival, and have
questioned a beneficial effect on survival from the
contribution of anthracyclines as epirubin to an oxali-
platin-based combination regimen.'®?° As a result,
both CAPOX/FOLFOX are a well-studied and effect-
ive first-line palliative treatment regimen in a variety of
gastrointestinal cancers, including gastric cancer and
CRC. These obtained results suggested a potential
role for this regimen in metastatic SBA, because of
the embryological derivation of the small bowel and
the presence of some overlapping genomic alterations
both with gastric cancer and CRC.?! Other small retro-
spective and phase II studies conducted on the efficacy
of CAPOX/FOLFOX in metastatic SBA showed
improved survival rates in treated patients with toler-
able toxicity.*7-12:14:15

Combination chemotherapy in first-line treatment
was increasingly administered over time, although all
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used cytotoxic agents were registered and available
during the total study period in the Netherlands.**>*
Hypothetically, the obtained experience of clinicians
with these cytotoxic drugs in more frequently encoun-
tered gastrointestinal cancers, and the obtained evi-
dence of the beneficial effect of oxaliplatin-based
regimens in phase II studies for metastatic SBA,
could account for the increased use of combination
chemotherapy over time.>’-'*

Second-line therapy was administered to only about
one-quarter of patients, which is limited, even at a popu-
lation-based level, as compared with patients receiving
second-line treatment in metastatic disease of gastric
cancer and CRC.>>? Possibly, the lack of data for
second-line chemotherapy in SBA could be accountable
for these lower rates. Second-line treatment was mainly
irinotecan-based, and 40% of patients received irinote-
can monotherapy, which could have been influenced
by the favourable results of second-line FOLFIRI
in establishing disease control after failure of first-line
platinum-based chemotherapy as reported in a French
study.?® The prescription of irinotecan-based second-line
chemotherapy is in accordance with Dutch guidelines for
second-line treatment for metastatic CRC, but not for
gastric cancer.”” Of note, the median time to progression
between first- and second-line treatment is comparable
for SBA and CRC.**

The median overall survival of six to nine months as
found in the current study is lower than survival rates
reported in other retrospective studies, although
equivalent treatment regimens were used.*'"!> In the
present study, the median age was slightly higher and
more patients had liver metastases compared with other
retrospective studies. Moreover, no patients with
locally advanced disease were included in the current
study, whereas one study did include patients both with
locally advanced and metastatic disease of SBA.* In
comparison with patients in population-based studies
treated with palliative chemotherapy for other gastro-
intestinal cancers, patients with metastatic SBA have a
worse median overall survival than patients with meta-
static CRC, whereas the survival of patients with meta-
static SBA and gastric cancer is comparable.**-3*

Patients who received first-line chemotherapy only
had a higher overall survival of three to four months
compared with patients receiving best supportive care.
However, selection bias should be taken into account as
patients treated with palliative chemotherapy were
already selected by their treating physician, as for
instance reflected in a lower median age. On a popula-
tion-based level, a doubling of median overall survival
was observed in patients receiving first-line combin-
ation chemotherapy.

The highly selected group of patients who were pre-
scribed second-line or even third-line treatment had a

median overall survival of almost 15 and 28 months,
respectively. However, immortal time bias could have
influenced these results and should be taken into
account, since patients should be alive to receive further
line chemotherapy. Moreover, considering nearly one-
half of the patients treated with third-line therapy had a
rechallenge of oxaliplatin doublet chemotherapy or
capecitabine monotherapy in second-line treatment, it
could suggest that these patients had a more indolent
tumour behaviour or their tumours had a prolonged or
increased chemosensitivity to oxaliplatin-containing
combination chemotherapy. The impact of irinotecan
on median overall survival in second- and third-line
treatment needs to be studied in a larger subset of
patients.

As already stated, selection bias is a potential draw-
back of the current study with regards to overall sur-
vival. Furthermore, detailed information on for
instance performance status, nutritional status, comor-
bidities, disease-related symptoms and the extent of dis-
ease were lacking, since these data were not provided in
the databases of the NCR or were often not noted in
the patient records.

In conclusion, a minority of patients with synchron-
ous metastases of SBA were treated with palliative
chemotherapy in daily practice. First-line treatment
consisted predominantly of oxaliplatin-based combin-
ation chemotherapy, whereas second-line treatment
was mainly irinotecan-based. Population-based
median overall survival for selected patients treated
with chemotherapy amounted to nine months.
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